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$T’ \mathrm{Y}arrow\ell f’\mathrm{Y}\cross_{X}T^{*}Xarrow f_{\pi}T^{*}X$
$X$ Ox $\prime D_{X}$ $\mathcal{D}_{Yarrow \mathrm{x}}$
$D_{Yarrow X}:=\mathcal{O}_{\mathrm{Y}}\otimes_{f^{-1}O_{X}}f^{-1}D_{X}$
$(D_{Y}, f^{-1}D_{X})$






char $(\mathcal{M})$ $\mathcal{M}$ $\mathcal{M}$ $f$







1.2 ( Cauchy-Kowalevski ).
$SS(R\mathcal{H}om_{D_{X}}(\mathcal{M}, O_{X}))=\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}(\mathcal{M})$
1.3 (Cauchy Cauchy-Kowalevski ). $f$ $\mathcal{M}$
$f^{-1}R\mathcal{H}om_{\mathcal{D}_{X}}(\mathcal{M}, O_{X})arrow R\mathcal{H}om_{D_{Y}}(\underline{f}^{-1}\mathcal{M}, O_{\mathrm{Y}})$








$\mu_{N}(F)$ $=$ $\mu_{N}(R\mathcal{H}om_{D_{X}}(\mathcal{M}, O_{X})$
$\simeq$ $R\mathcal{H}om_{\mathcal{D}_{X}}(\mathcal{M}, \mu_{N}(O_{X})$
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$\mu_{N}(R\mathcal{H}om_{\mathcal{E}_{X}}(\mathcal{M}, O_{X}))\simeq R\mathcal{H}om_{\mathcal{E}_{X}}(\mathcal{M}, \mu_{N}(O_{X}))$
12 13 $\mathcal{E}$




$\mathcal{E}_{X}$ $T^{*}X$ $\mathcal{O}_{X}$ $\mathcal{E}_{X}$
$E_{X}(G, D)$
$X,\mathrm{Y},N$ $\mathbb{C}^{n},$ $\mathbb{C}^{n-d},$ $\mathbb{R}^{n-d}$
$G\subset \mathbb{C}^{n}$ $X$ $U$ $(U+G)\cap X=U$
$U$ $G$-open $G$-open
$G$-topology $X$ $G$-topology $x_{c}$
$X$ $X_{G}$ $\varphi c$ $\varphi c$
$p\in \mathrm{Y}\cross xT^{*}X$
$p_{X}:=f_{\pi}(p),$ $p_{\mathrm{Y}}:={}^{t}f’(p)$
$p=(x, \xi)\in \mathrm{Y}\cross \mathbb{C}^{n}\simeq \mathrm{Y}\cross_{X}T^{*}X$
$G\subset \mathbb{C}^{n}\simeq T_{x}X$
$G\subset\{\xi\}^{0a}:=\{v\in \mathbb{C}^{n}\simeq T_{x}X : <v, \xi>\leqq 0\}$




$A:=\{(x_{1}, x_{2})\in X\cross X:x_{2}-x_{1}\in G\}$
$E_{X}(G, D)$ [8] $E_{X}(G, D)$
$\epsilon_{x}$
$( \mathcal{E}_{X}^{\mathbb{R}})_{p_{X}}\simeq E_{X}(\frac{1\mathrm{i}_{\mathrm{I}}\mathrm{p}}{G,D^{r}}G, D)$
(1)
$\epsilon_{x}$ $\mathit{0}_{x}$ $E_{X}(G, D)$ $\mathit{0}_{x}$
$\mathit{0}_{x}$
$\mathrm{G}$-open $\Omega,$ $\Omega_{0}\subset X$ $S:=\Omega\backslash \Omega_{0}$ $x\in IntS\mathrm{C}\subset D$
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22. $X$ $O_{X}(G, S)$
$O_{X}(G, S):=\varphi_{G}^{-1}\mathrm{R}\Gamma_{S}R\varphi_{G*}\mathcal{O}_{X}$
[4] $O_{X}(G, S)$ [8] $E_{X}(G, D)$
$px$ $U$ $\mathrm{D}^{\mathrm{b}}(X;U)$
$O_{X}(G, S)arrow O_{X}$ (2)





$0arrow \mathcal{E}_{X}^{N_{r}}arrow\cdotsarrow \mathcal{E}_{X}^{N_{1}}arrow \mathcal{E}_{X}^{N_{0}}arrow \mathcal{M}arrow 0$
(1) $G$ $D$
$0arrow E_{X}(G, D)^{N_{r}}arrow\cdotsarrow E_{X}(G, D)^{N_{1}}arrow E_{X}(G, D)^{N_{0}}arrow 0$ (3)
$M(G, D)$
23.
$\mathrm{R}\mathrm{H}\mathrm{o}\mathrm{m}_{E_{X}(G,D)}(M(G, D),$ $O_{X}(G, S))$
$\mathrm{D}^{\mathrm{b}}(X;px)$
$R\mathcal{H}om_{\mathcal{E}_{X}}(\mathrm{A}4, \mathcal{O}_{X})_{p\mathrm{x}}$
well-defind $G,$ $D,$ $S$ $\mathcal{M}$
[4] $R\mathcal{H}om_{\mathcal{E}_{X}}(\lambda 4, O_{X})_{P\mathrm{x}}$
(a) $RHm_{\mathcal{E}_{X}}(\mathcal{M}, O_{\chi})_{PX}$ $\mathcal{M}$ functorial
(b) $0arrow \mathcal{M}^{l}arrow \mathcal{M}arrow \mathcal{M}’’arrow 0$ $\mathrm{D}^{\mathrm{b}}(X;px)$
$R\mathcal{H}om_{\mathcal{E}_{X}}(\mathcal{M}’, \mathcal{O}_{X})_{px}arrow R\mathcal{H}om_{\mathcal{E}_{X}}(\mathcal{M}, O_{X})_{\mathrm{P}x}arrow R\mathcal{H}om_{\mathcal{E}_{X}}(\mathcal{M}^{ll}, \mathcal{O}_{X})_{p\mathrm{x}}arrow+1$
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(C) $p_{X}\in T_{N}^{*}X$
$\mu_{N}(R\mathcal{H}om_{\mathcal{E}_{X}}(\mathcal{M}, O_{X})_{p\mathrm{x}})_{px}\simeq R\mathcal{H}om_{\mathcal{E}_{X}}(\mathcal{M}, \mu_{N}(O_{X}))_{\mathrm{P}X}$
(a) (b) [4] (C) $M(G, D)$ (3)
(2)
$\mu_{N}(R\mathcal{H}om_{\mathcal{E}_{X}}(\mathcal{M}, O_{X})_{\mathrm{P}X})_{p\mathrm{x}}$
$=$ $\mu_{N}(\mathrm{R}\mathrm{H}\mathrm{o}\mathrm{m}_{E_{X}(G,D)}(M(G, D),$ $O_{X}(G, S)))_{\mathrm{P}\mathrm{x}}$






31. $p_{X}$ $U$ $\mathcal{E}_{X}$ $\mathcal{M}$
$SS(R\mathcal{H}om_{\mathcal{E}_{X}}(\mathcal{M}, O_{X})_{\mathrm{P}x})\cap U\subset \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\mathcal{M})\cap U$
[10] Theorem 10.4.2





$=$ $\mathrm{R}\Gamma_{B}(\mathrm{R}\mathrm{H}\mathrm{o}\mathrm{m}_{E_{X}(G,D)}(M(G, D),$ $O_{X}(G, S))_{x}$





$\mathrm{D}_{f}^{\mathrm{b}}(X;p_{X}):=$ { $F\in \mathrm{D}^{\mathrm{b}}(X;p_{X})_{i}p_{X}$ $U\text{ ^{}t}f^{\prime-1}(p_{Y})\cap f_{\pi}^{-1}(SS(F)\cap U)\subset\{p\}$ }
[9] Propositon 6.1.9 microlocal inverse image
$f_{p}^{-1}$ : $\mathrm{D}_{f}^{\mathrm{b}}(X;p_{X})arrow \mathrm{D}^{\mathrm{b}}(\mathrm{Y};p_{Y})$




– $\mathcal{M}$ $px$ $\mathcal{E}_{X}$
$f$ $\mathcal{M}$ $p$ $p$ $U$
${}^{t}f^{\prime-1}(p_{Y})\cap f_{\pi}^{-1}(\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\mathcal{M})\cap U)\subset\{p\}$ (5)
$\mathcal{M}$ $f$
$\underline{f}_{\mathrm{p}}^{-1}\mathcal{M}:=R^{1}f’.(\mathcal{E}_{Yarrow \mathrm{x}\otimes_{f_{\pi}^{-1}\mathcal{E}_{X}}^{L}}f_{\pi}^{-1}\mathcal{M}|U)$
[11] $\underline{f}_{p}^{-1}\mathcal{M}$ $0$ $p_{Y}$
$\mathcal{E}_{\mathrm{Y}}$
3.2. $\mathrm{D}^{\mathrm{b}}(\mathrm{Y};p_{Y})$
$f_{p}^{-1}(R\mathcal{H}om_{\mathcal{E}_{X}}(\mathcal{M}, O_{X})_{\mathrm{P}\mathrm{x}})\simeq R\mathcal{H}om_{\mathcal{E}_{Y}}(\underline{f}_{p}^{-1}\mathcal{M}, O_{Y})_{\mathrm{P}Y}$ (6)
[4] 31
$\mathcal{M}$ (5) 31 $R\mathcal{H}om_{\mathcal{E}_{X}}(\mathcal{M}, O_{X})_{p\mathrm{x}}$ $\mathrm{D}_{f}^{\mathrm{b}}(X;px)$
(6) refind microlocal
cut-off - [13]
$\mathcal{M}$ $\mathcal{E}_{X}/\mathcal{E}_{X}P$ $O_{X}(G, D)$ $G,$ $D$
1 (6)







3.3. $\mathcal{M}$ $px$ $\mathcal{E}x$ $f$ $\mathcal{M}$ $P$
$R\mathcal{H}om_{\mathcal{E}_{X}}(\mathcal{M},C_{N\}X})[d]_{px}\simeq R\mathcal{H}om_{\mathcal{E}_{Y}}(\underline{f}_{p}^{-1}\mathcal{M}, C_{N})_{PY}$
$F:=R\mathcal{H}om_{\mathcal{E}_{X}}(\lambda 4, O_{X})_{px}$
(5) 32 $F$ $\mathrm{D}_{f}^{\mathrm{b}}(X;p_{x})$
$\circ$


























$f_{N},$ $f$ $g_{M},$ $g$ $h_{N}:=g_{M}\circ f_{N},$ $h:=g$ $f$
$L:=g^{-1}(M’’),$ $H:=h^{-1}(M’’)$
$N\subset L\subset X,$ $N\subset H\subset \mathrm{Y}$
$T_{N}^{l}H\cross_{H}T_{H}^{*}\mathrm{Y}arrow {}^{t}f_{NL}’T_{N}^{*}L\cross_{L}T_{L}^{*}X=T_{N}^{*}L\cross_{L}T_{L}^{\mathrm{s}}X$
$\downarrow\pi_{H}$ $\downarrow\pi_{L}$ $\downarrow$







$C_{NH}$ $:=$ $H^{n-d}(\mu_{NH}(O_{Y}))\otimes \mathrm{o}\mathrm{r}_{N}$
$C_{NL}$ $:=$ $H^{n}(\mu_{NL}(O_{X}))\otimes \mathrm{o}\mathrm{r}_{N}$
bimicrolocalization functor $\mu_{NH}(*)$
[14]




$\mathrm{O}arrow V:=X\cross_{X’’}T^{*}X’’arrow T^{*}Xarrow T^{*}(X/X’’)arrow 0$
Hamilton –
$\dot{T}_{Y}^{*}X\cross_{X}Varrow T^{*}(X/X’’)\cross_{X}V\simeq T_{V}(T^{*}X)$ (7)
$\dot{\pi}_{Y}$ : $\dot{T}_{Y}^{*}Xarrow V$





$P\in N\cross_{L}T_{L}^{*}X$ $N\mathrm{x}_{L}T_{L}^{*}X$ $Y\cross x\prime\prime V$ $Y\mathrm{x}_{X}T^{*}X$
$N\cross_{L}T_{L}^{*}X\subset \mathrm{Y}\cross_{X’’}V$
$px\in V,$ $p_{Y}\in N\mathrm{x}_{H}T_{H}^{*}Y$









$T_{M}^{*}L\cross_{L}T_{L}^{*}X\simeq T_{(Mx_{L}T_{L}^{*}X)}^{*}(T_{L}^{*}X)$ $\subset T^{*}(T_{L}^{*}X)\simeq T_{(\text{ }x)}(T^{*}X)$
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- [16] [9] Theorem 6.7.1
45. $X$ $F$






$p_{X}$ $V$ $W_{0}$ $\{x\}\cross_{X}\dot{T}_{L}^{*}X$
$T^{*}X$ $W_{1}$ $(W_{0}+W_{1})\cap \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\mathcal{M})=\emptyset$ $F$ refind




$\mu_{NL}(R\mathcal{H}om_{\mathcal{E}_{X}}(\mathcal{M}, O_{X})_{px})\simeq R\mathcal{H}om_{\mathcal{E}_{X}}(\mathcal{M}, \mu_{NL}(O_{X}))$
44
$\mu_{NL}(R\mathcal{H}om_{\mathcal{E}_{X}}(\mathcal{M}, O_{X})_{\mathrm{P}X})$
$=$ $\mu_{NL}(\mathrm{R}\mathrm{H}\mathrm{o}\mathrm{m}_{E_{X}(G,D)}(M(G, D),$ $O_{X}(G, S)))$










(i) $f$ C $\mathcal{M}$
(ii) $\mathcal{M}$ $N\mathrm{x}_{L}\dot{T}_{L}^{*}X$ $V$
(iii) $T_{M}^{*}X\cap \mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}(\mathcal{M})\subset T_{L}^{*}X$






$R\theta_{!}R\mathcal{H}om_{\mathcal{D}_{X}}(\mathcal{M}, C_{N|X})arrow\mu_{N}R\mathcal{H}om_{D_{X}}(\mathcal{M}, B_{M})arrow R\dot{\pi}_{M*}R\mathcal{H}om_{D_{X}}(\mathcal{M},C_{NM})arrow+1$
$\theta$ : $T_{N}^{*}Xarrow T_{N}^{*}M_{\text{ }}\dot{\pi}_{M}$ : $T_{N}^{*}M\cross M\dot{T}_{M}^{*}Xarrow \text{ _{}N}^{*}M$
[2] $T^{*}(M/M’’)$
$0arrow\Lambda:=M\cross_{M’’}T_{M}^{*}$,, $X”arrow T_{M}^{*}Xarrow T^{*}(M/M’’)arrow 0$
124
$\mathrm{A}\simeq M\cross_{L}T_{L}^{*}X$ $V=X\cross_{X’’}T^{*}X’’\subset T^{*}X$
$T^{*}(M/M’’)\cross_{M}\Lambdaarrow T^{*}(X/X’’)\cross_{X}V\simeq T_{V}(T^{*}X)$
$\dot{\pi}_{\Lambda}$ : $\dot{T}^{*}(M/M’’)\cross_{M}\Lambdaarrow\Lambda$
54. $q\in\Lambda$ $D_{X}$ $\mathcal{M}$ $V$ $q$
$\dot{\pi}_{\Lambda}^{-1}(q)\cap C_{V}$ (char $\lambda 4$ ) $=\emptyset$
$T_{N}^{*}L\cross_{L}T_{L}^{*}X- 4\rho T_{N}^{*}M\cross_{L}T_{L}^{l}Xarrow^{l}T_{N}^{*}M\cross_{M}T_{M}^{*}X$
[1]




X $(\mathcal{M}_{;}C_{NM})arrow R\iota_{*}R\rho_{0*}R\mathcal{H}om_{D_{X}}$ (At, $C_{NL}$ )
$P$ -\llcorner
56. $\mathcal{M}$
(i) $\mathcal{M}$ $N\mathrm{x}_{L}\dot{T}_{L}^{*}X$ $V$
(ii) $T_{M}^{*}X\cap \mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}(\Lambda 4)\subset T_{L}^{*}X$
(iii) $\mathcal{M}$ $N\mathrm{x}_{L}\dot{T}_{L}X$ $V$ $\mathrm{Y}$
(8)







$T_{M}^{*}X\cross_{M}T^{*}Marrow T^{*}(\kappa T_{M}^{*}X)\simeq T_{(T_{M}^{\mathrm{r}}X\rangle}(T^{*}X)$
58. $p\in\dot{T}^{*}M$ $D_{X}$ $\mathcal{M}$ $P$
$\kappa(T_{M}^{*}X\mathrm{X}_{M}\{p\})\cap C_{(T_{\dot{M}}X)}(\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}(\mathcal{M}))=\emptyset$





(b) $V_{j}$ $P$ $V_{j}$ $N\cross_{L}T_{L}^{*}X\subset T_{X}^{*}X$
(c) $f$ { $\mathcal{M}$ $\mathcal{M}$
(
(b) [8] (c) [6]
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